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Research progress on the mining of heterosis-related genes and QTL map-
ping in crops

JIANG Nan'?, HAN Bo-wen"?, LIN Chun-jing’, ZHANG Chun-bao'*
(1.College of Agriculture, Yanbian University, Yanji 133002, China; 2.Key Laboratory of Hybrid Soybean Breeding of the Ministry of Agriculture and Ru-
ral Affairs/Soybean Research Institute, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

WU Song-quan',

Abstract: Heterosis utilization is an effective method for increasing crop yield, improving resistance and quality. At
present, heterosis has been widely applied in hybrid breeding. With the rapid development of molecular biology, gene engi-
neering and high-throughput sequencing technology, researchers have been exploring the genetic basis of crop heterosis from
different dimensions. Among those, quantitative trait locus ( QTL) mapping and heterosis-related genes discovering are the
most important aspects of heterosis, which are helpful for understanding the molecular mechanism of heterosis. Therefore,
this paper described and summarized the types, functions and molecular mechanisms of QTLs or cloned genes related to het-
erosis, such as plant type, grain weight and yield, which had been located in corn, rice, soybean and other major crops,
aiming to provide a reference for in-depth analysis of the genetic basis of crop heterosis and promote the efficient utilization
of heterosis through the combination of modern molecular biological technology and high-throughput omics data analysis.

Key words: crop; heterosis; gene cloning; quantitative trait locus (QTL) mapping
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Table 1 Heterosis related quantitative trait loci (QTLs) and genes in major crops

RAEY) PSRN RN FAMLHAEIE QTL Nz i/ FE K] 27 30k
EK(Zea mays) (Fa% S HKPR7b .hGY7b [29]
P ZmSMK9 . ZmSRL5 [26]
Bk B qCD-4.1 ¢KD-1.1 [27]
TEATEL FEA2 [24].[25]
AR TRISEY gkLla .qkl2a qkL5a .qkL5b .qkL6a .qkL8a .qkL9a [28]
o qGW1.05 [30]
HERE ST B ub3 [31]
T hEW2b [33]
FEIEI KRR/ ZmEMFILI . ZmKW10 ,ZmKOBI [34]
ER IS E I SIS ZmKL9 [35]
IERS ZmLNGI [36]
IKFG (Oryza sativa) Vi GW2 [37]
s qGY2-1 LPK [38]
s DEPI [40]
BT R TR EP [41]
i LRK1 [42]
bR e IPAI [43]
RLpTRE  E GS5 [53]
s RHS [49]
FEhE arel-1 [50]
s GW3p6 [51]
T gSW5 [39]
BIRERKRAEREK OsHsp20 [52]
FEa A bk Ghd8 [46]
EIRETIN Scm2 [45]
FER/IN WL 45 DEP3 [47]
TR Bk e AR Ghd7 [48]
BRI AL 7 AL qNP2 gNP9 [54]
i NOG [55]
K5 ( Glycine max) LR T NAN GmSWEETI0a [57]
FERLA /N GmSTO05 [58]
R SRR GmFAD3 [59]
Ny S N GmKIXS-1 [60]
LEE NN GmSSS1 [61]
LT o pP2C [62]
IR EL Di2 [63]
A A GmILPAI [64]
KFE ( Hordeum vulgare) Fi LEN-3H LEN-4H [65]
i HUA ( Gossypium. hirsutum ) 21 45 i qFS-D3-1 qFS-A9-1 .qFS-A7-1%: 13 A~ QTL {3 #5. L)}z GhUBX [66]
CTYERR T LTHEE LT Sf-1Ff-1.Lf-1 55 13 > QTL i x4 [67]
7= qPH-Chr9-2 .qPHChr19-4 qPH-Chr22-4 % 16 1> QTL {3 1 [68]
‘Hi ( Brassica oleracea) L7 AN DwF3 . DwF8 ACL5 % 47 4> QTL {3 i [69]
e qTBy3.1 [70]
Z i (Solanum lycopersicum) 7=t SFT [18]
R fsz2b.1 fsz3.1 f58.1 fuw3.1 [71]
5 JK( Momordica charantia) RIAPE KL EHAE RLFE R gFLI qFDI qFWI1 qFTI14 gFN5 .qYDI % 19 /> QTL {i % [72]
PRELRE BRI S8 T

QTL: R PbREE P22
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